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• In recent years, anterior cruciate ligament (ACL) injuries in children and 
adolescents (age 18 years) have been increasing.

• The factors responsible for this rise are increased participation in high-
level competitive sports, year-round training, and sports specialization.

• Historically, ACL injuries in this population have been managed 
nonoperatively with bracing, physical therapy, and activity modification.

Background 



• However, poor outcomes in the form of increased instability, irreparable 
meniscal tears, chondral injuries, and inability to return to previous activity 
levels have been reported after nonoperative treatment.

• Therefore, ACLR is the treatment of choice for pediatric and adolescent ACL 

injuries.



• Although, over 90% of adolescent athletes return to sports after ACLR

• A significantly higher incidence of graft failure is reported in 
adolescents and children compared with adults.



• Many factors are responsible for higher failure rates such as lower compliance 
with rehabilitation protocols, higher activity levels, and higher anxiety levels.

• Graft choice also affects functional outcomes and graft failure.



• Use of allografts in pediatric ACLR has poor clinical outcomes.

• Traditionally, the hamstring tendon (HT) is most commonly used graft.
• However, recently, the Stability trial and other studies cast doubt on using HT 

autograft (in isolation) in at-risk athletes (ligamentous laxity, younger age, 
increased tibial slope, high-grade pivot shift, and early return to sports). 



• Moreover, the HT autograft may compromise medial stability of the 
knee, and produce weakness in knee flexion and internal rotation. 
Also, it may cause sensory deficits due to the injury to the saphenous 
nerve.



• On the other hand, the quadriceps tendon (QT) autograft is gaining 

popularity for ACL reconstruction:-

 A greater mean cross-sectional area

 Greater load to failure, 

 And lower donor-site morbidity





• Therefore, the QT autograft for ACLR in paediatric and adolescent athletes 
seems to be a logical choice. 

• However, there is no consensus regarding the graft choice for ACL 
reconstruction in these young patients.



• The purpose of the study was to compare:
 Patient-reported outcome measure (PROM), 
 Knee stability
 Graft failure rates
 Sports participation after ACLR
    Between HT and QT grafts for ACLR in patients aged ≤18 years

• We hypothesized that the QT autograft would result in better functional outcomes 
with a high rate of return to sporting activity and a low rate of graft failure after 
ACLR compared with the HT autograft in this population.



Inclusion Criteria:

• Primary ACL reconstruction using 
either HT or QT autograft,

 

• Age ≤18 years,

• Minimum 2-year follow-up. 

Methods



• The majority of the patients were operated on within1 week of ACL injury. 
Therefore, pre-injury PROMs were recorded and used as a baseline

At follow-up, patients were assessed for:

1. PROMs (Lysholm knee score, Tegner activity level, and VAS for pain)

2. Knee stability (Anterior drawer test, Lachman test, Pivot-shift test) 

3. Graft failure rates

4. Sports participation



Surgical Technique

• Transphyseal or all-epiphyseal technique used according to age and Tanner stage.

• A bioabsorbable interference screw or button was used at tibial side

• A suspensory fixation used at femoral side.

• HT autograft ➡️ quadrupled semi-T alone was used primarily, but if the thickness 

of the graft was  ≤ 6.5 mm then it was augmented with the gracilis tendon



Surgical Technique

• A minimally invasive technique was used for QT autograft harvesting

• All soft tissue quad tendon was used

• The selection of the graft (QT vs HT) was not randomized but was 
chosen according to the patient’s preference after receiving a 
detailed discussion



Surgical Technique

• Lateral extra-articular tenodesis (LET), specifically the modified Ellison technique, 
was performed in both groups based on preoperative and surgical factors such as 

• ⬇
• Return to high-risk sports, 
• Grade 2 or more pivot shift, 
• Generalized ligamentous laxity, 
• Genu recurvatum10°, 
• Contralateral ACL injuries, and 
• Meniscal repair.



Rehabilitation 

• The rehabilitation protocol was identical in both groups.

• Patients followed physiotherapy and rehabilitation programs for 9 to 12 months.



Results

• The 2 groups did not differ significantly in terms of baseline demographics and concomitant 
injuries (P > .05).



Results

• No significant difference between groups for all epiphyseal ACLR or LET (P > .05)



• No significant difference was found in the baseline PROMs (Lysholm, Tegner activity level and VAS 
for pain) between the two groups (p>0.05). 

• Similarly, no significant difference was observed at 2 years of follow-up between the two groups for 
PROMs (p>0.05). 

• Lysholm knee score, Tegner activity level and VAS for pain score improved to pre-injury level in both 
the groups and no significant difference was found between baseline and 2-year follow-up for 
Lysholm, Tegner and VAS scores (p>0.05). 



• Both the groups achieved pre-injury level sports participation (p>0.05).

Results



Results
• Graft failure occurred in 11 (14%) and 8 (10%) patients of the HT and QT 

groups, respectively. 

• The rate of failure did not differ significantly between groups (p>0.05). 

• No significant differences were observed in knee stability with Lachman test 
and pivot-shift test at baseline and follow-up



Strength

1. This was the first study comparing HT and QT autografts for ACL reconstruction 
in patients aged 18 years or younger

Limitation

2. Study focused on subjective outcomes. 

3. Small sample size led to underpowered statistical analysis for graft failure.

4. The addition of LET was limited in both groups. 

5. The follow-up period was short 

6. The selection of the graft was not randomized 



Clinical relevance 

• ACL injuries are increasing in children and adolescents and there is no consensus 
regarding the graft choice.

• QT autograft is gaining popularity for ACLR.

• Surgeons should be aware of all the available graft options, including HT and QT 
autografts

•  The findings of this study will help in decision-making in graft selection for ACLR in 
young athletes.



Conclusion

•  A QT autograft for ACL reconstruction led to similar clinical outcomes, revision rates, 
and sports participation compared with an HT autograft in pediatric and adolescent 
patients.

• However, the choice of graft remains to be clarified. 



Thank You!
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